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Development of high power direct output semiconductor laser

processing system
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Abstract: Semiconductor lasers and their industrial applications are research focus in laser field, the
development of domestic high power semiconductor lasers has made great progress, but the research on
automated processing equipment based on domestic high power semiconductor direct output lasers is few.
A laser processing equipment was developed which was based on domestic high power direct output
semiconductor lasers. DSP —based embedded control system was also developed for laser processing
measurement and control, and fuzzy control algorithm was designed for closed-loop temperature control,
and a desirable temperature control effect was acheved. Wideband laser transformation hardening
experiments on this platform show that, the consistency of depth and hardness of the transformation
hardening layer are better in the temperature control mode contrast to that in the constant power mode.
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Fig.5 Temperature response curve under fuzzy control
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Fig.6 Heat affected zone in the constant power mode
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Fig.7 Heat affected zone in the temperature controlling mode
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Fig.9 Temperature curves of melting pool
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Tab.2 Comparison of temperature and hardening

depth in different modes

Constant
Constant power
temperature
Overshoot of temperature /C 187.43 53.63
Overshoot of harding depth/mm 0.56 0.116
STD of temperature/ C 6.75 1.83
STD of harding depth/T 0.04 0.018
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